
ISOPHOT STUDIES OF THE CHEMISTRY OF A PRE-PROTOSTELLAR CORE 

Dark cloud  are  important sites t o  probe   the   in te rs te l la r   chemis t ry  
p r e v a i l i n g   p r i o r   t o   t h e   o n s e t  of s tar   formation.   Ideal   candidates   are   the 
quiescent ,   cold  cores   with a cen t r a l ly   concen t r a t ed   dens i ty   d i s t r ibu t ion ,  
such a s  L1498  (Kuiper e t  a1 1 9 9 6 )  and L1544  (Myers e t   a1   1996) ,  which a r e  
p r e -   s t e l l a r   c o r e s  on the  verge of co l lapse .  Most s tud ie s  of such  cores 
r e l y  on  molecular  spectral   l ine  emission from dense  gas   t racers .  However, 
because  of t he   chemica l   d i f f e ren t i a t ion   ex i s t ing   i n   t he   p re - s t e l l a r   co res  
molecular  emission  alone  does  not  bring  out  their  true  density 
d i s t r i b u t i o n .  For  example, L1498 shows a chemical ly   different ia ted 
onion-she l l   s t ruc ture   wi th   the   o lder   gas   ( r ich   in  NH3 and N 2 H + )  a t   t h e  
center   and  recent ly  formed  carbon-chain  molecules  (rich  in C 2 S ,  and C S )  on 
t h e   o u t e r   p a r t s .  Models and  observations seem t o   i n d i c a t e   t h a t  N2H+ may be 
a good dens i ty   t racer   (Berg in  and  Langer  1997, Myers e t  a l .  1 9 9 6 ) ,  but 
most o ther   spec ies  may be severely  depleted.   Therefor   there  i s  a need f o r  
high  resolut ion submm and  far-IR  imaging t o   i n t e r p r e t   t h e   c h e m i s t r y   i n   t h e  
p r e - s t e l l a r   c o l l a p s e ,  and  hence the   t rue   phys ica l   condi t ions .  

We have  used ISOPHOT 2 0 0  and 1 0 0  micron  data  to  derive  the  dust   and mass 
d i s t r i b u t i o n  of the  cold  core  of L 1 4 9 8 .  These data   c lear ly   demonstrate  
t ha t   t he   co ld   dus t   emis s ion   a t  2 0 0  microns i s  peaked a t   t h e   c e n t e r  of t he  
core   as   def ined  by NH3 and N2H+ emission maps. In   t h i s   pape r  w e  d i scuss  
our model t o   c a l c u l a t e   d u s t  column dens i t ies   us ing   the  ISOPHOT 2 0 0  and 1 0 0  
micron da ta .  We use  the  dust  column dens i ty   d i s t r ibu t ion   to   de te rmine   the  
deple t ion  of several   chemical   species   in   the  core .   These  resul ts   are  
compared t o  chemical  models  based on gas  phase  chemistry  and  dust 
deplet ion-desorpt ion mechanisms. Our resu l t s   demonst ra te   tha t  
deplet ion-desorpt ion i s  the  dominant mechanism regulating  the  chemical 
abundances a t   t he   cen t r a l   peak .  

References: 
Bergin, E .  A .  and  Langer, W .  D .  1 9 9 7 ,  Ap J, 4 8 6 ,  3 1 6 .  
Kuiper, T .  B .  H . ,  Langer, W .  D . ,  and  Velusamy, T .  1 9 9 6 ,  Ap J ,  4 6 8 , 7 6 1 .  
Myers, P .  C .  , Mardones, D .  , Ta fa l l a ,  M .  , Williams, J .  P .  , and 

Wilner, D .  J .  1996 ,  465, L 1 3 3 .  

Contact  Person : 
William D .  Langer 

Jet  Propulsion  Laboratory 
Pasadena, CA 91109  
USA 

MS 1 6 9 - 5 0 6  

Phone: 818-354-5823 
Fax : 818-354-8895 
E-Mail: l anger@nimba . jp l . nasa .gov  

mailto:langer@nimba.jpl.nasa.gov

